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PREFACE 
Historically, the mathematical programming developed as the application of the gradient-based 
analysis to certain optimization problems described by a differentiable function to minimize (or 
maximize) over R n or over a bounded closed convex subset of H n. Optimal control and later 
differential games temmed from the calculus of variations. This implied a number of restrictive 
conditions in order that the problem could be solved and also carried the inherent deficiency of 
determining, in general, only one optimal element (in the limit of an iterative process) whereas 
there could be many. Furthermore, even that particular optimal element was guaranteed to be 
only a local solution in some neighborhood, without any hint about the possibility of the existence 
of better solutions outside that neighborhood, unless the strict convexity of the problem had been 
imposed. 
In contrast, the global optimization, global optimal control and global game theories consider 
optimization problems without imposing the convexity requirements and with a different and 
much larger notion of solution dictated by practical demand. Such problems, solutions and 
new methods are referred to as global problems, global solutions and global methods. As distinct 
from the usual perception of mathematical programming and optimal control problems, the global 
problem is allowed to have more than one global minimizer and a number of local minimizers. 
The global solution of such a problem is supposed to deliver the unique global minimum value 
and a set of global minimizers. Clearly, gradient and/or variational methods are inapplicable 
to such problems except for trivial convex cases. The global solution requires new approaches 
and novel methods that are not based on the local notions of derivative or variation and do not 
appeal to convexity, support cones, etc. Such global methods already existed for years, dispersed 
in various journals. 
This Special Issue on Global Optimization, Control and Games is the first journal publication 
devoted exclusively to the global solution of optimization, control and game problems. 
The papers presented in the issue cover all currently active areas of global optimization, control 
and games, notably, the integral global optimization methods; the interval methods for global 
optimization; the cubic algorithm and adjacent approaches; the branch and bound methods; 
stochastic global optimization and control; global games; global methods for special problems; 
integer global optimization; special global methods developed on the basis of some known ap- 
proaches. This broad spectrum, diversity and accessibility of papers make it possible to use the 
material of the issue as a basis for a graduate course on recent advances in global optimization. 
The issue is directed to mathematicians, programmers and computer scientists, engineers, 
economists, educators, and to researchers in all areas of science and industry, who have particular 
interests in obtaining lobal optimal solutions. Many papers present results and algorithms ready 
for computer implementation. 
I would like to thank all authors for their constant interest in the issue. I am greatly indebted 
to many scientists who helped with the reviewing of papers and who contributed to the quality 
of the issue. 
Efim A. Galperin 
Montreal 
December 30, 1989 
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